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Abstract 
Two albitite layers were discovered near Lula village within a volcano-sedimentary sequence of likely Ordovician 
age in the Internal Nappe Zone (NE Sardinia). The albitites consist of up to 95% albite, with small amounts of quartz, 
biotite, chlorite, Fe-oxides, apatite, and monazite. They are the first albitites to be found in NE Sardinia, and the first 
known case of Ordovician albitites. In central and southern Sardinia the albitites occur as late Variscan dykes and 
small intrusions. The albitization process is attributed to hydrothermal fluids produced during the late stages of 
middle Ordovician volcano-plutonic activity. A comparison of the albitite compositions with the non-albitized 
samples reveals that albitites are characterized by strong gains of Na, slight gains of Al, Si, and Sr, and remarkable 
losses of K, Rb, Ba, Ca, Mg, Fe, Ti, Ni, and V. These albitites are also enriched in LREE and depleted in HREE. 
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1. Indroduction 
During a geo-petrographic survey of Variscan metamorphic rocks in NE Sardinia two 1-2 decimetre-thick 
intercalations of albitite layers were discovered within a metre-sized volcano-sedimentary sequence 
located south of Lula village. The occurrence is in the northernmost part of the Internal Nappe Zone near 
the southern border of the Axial Zone. 
2. Geological setting 
Four tectono-metamorphic zones are currently distinguished within the Sardinian segment of the Variscan 
belt. From NE to SW, they are: 1) Inner Axial Zone (NE Sardinia) comprising low- to high-grade 
metamorphic rocks of likely lower Paleozoic to Precambrain age; 2) Internal Nappe Zone (NE to central 
Sardinia), including metavolcanic and metasedimentary sequences of middle Ordovician to Devonian 
age; 3) External Nappe Zone (Central to Southern Sardinia) consisting of a middle Ordovician volcano- 
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sedimentary complex  and a late Ordovician continental to marine siliciclastic unit; 4) External Zone (SW 
Sardinia, Iglesiente-Sulcis region) composed of an early Cambrian to early Ordovician shallow shelf 
sequence followed unconformably (“Sardic Phase” Auct) by a late Ordovician to early Carboniferous 
siliciclastic succession. 
3. Geo-petrographic outline 
Eight layers designated A through H were distinguished from bottom to top in the Lula sequence. B and 
D   are the albitite layers. Their descriptions are: 
Layer B: 8-10cm-thick, very fine-grained whitish albitite layer (Fig. 1). This rock represents the final 
stage of the albitization process of previous sedimentary layers as indicated by a modal percentage of 
albite of 90-95% and Na2O content of 9.60 wt%. Minor amounts of quartz, biotite, chlorite, apatite, 
monazite, and Fe-oxides are also present. Albite occurs as 2-3mm-sized single albite crystals with K-
white mica overgrowths and as < 50 μm-sized albite grains forming a very fine-grained granoblastic 
matrix (photomicrograph in Fig.1).  
Layer D: 20cm-thick fine-grained whitish albitite layer showing a less advanced stage of the albitization 
process in comparison to layer B. Scattered mm-sized albite crystals rich in fine-grained K-white mica 
inclusions, poorly oriented K-white mica, chloritized biotite, apatite, and Fe-oxides are all embedded in a 
very fine-grained quartzo-feldspathic matrix. 
 
 
 
Figure 1 Macroscopic view and photomicrograph of sample B 
4. Discussion 
The discovery of likely Ordovician albitites near the village of Lula was the first discovery of albitites in 
NE Sardinia. These albitites, interlayered in a volcano-sedimentary sequence very similar to most middle 
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Ordovician sequences of central-southern Sardinia, could represent the first occurrence of pre-Variscan 
albitites in Sardinia. 
The geographic location and the older age of these albitites with respect to the late Variscan albitites from 
central-southern Sardinia is a rare find in the geology of Sardinia. Late Variscan albitites have been 
described as dykes and small intrusions in central Sardinia [1] and in Sarrabus (SE Sardinia) [2]. It is 
possible to exclude a late Variscan origin for the albitization process observed in the Lula rocks because 
no albite was found filling late Variscan veins or faults in the studied outcrop. This observation allows 
ruling out any possible relationship between the Lula albitites and the final hydrothermal stages of the 
Carboniferous Sardinian batholith. However it is very difficult to explain the stoichiometric albite 
composition of sample B by any sedimentary or metamorphic or igneous process. The albitization process 
could be related to hydrothermal fluids generated during the final stages of the middle Ordovician 
volcanism or to late hydrothermal fluids arising from a buried middle Ordovician intrusive body that was 
a precursor to the Carboniferous Sardinian batholith. These fluids produced complete metasomatic 
replacement of volcano-sedimentary layers and gave origin to a lit-par-lit injection of Na-rich fluids with 
the consequent deposition of hydrothermal albite. 
If the hypothesis of a link between the Lula albitites and the middle Ordovician volcanism is correct the 
geochemical study of the Lula rocks can afford important information on the major and trace element 
composition of the late hydrothermal fluids related to the middle Ordovician volcano-plutonic activity. A 
comparison between sample B and D and the average composition of non-albitized samples A and C (Fig. 
2) shows that sample B underwent remarkable losses of K, Rb, Ba, Ca, Mg, Fe, Ti, Ni, and V, and 
remarkable gains of Na and slight gains of Sr, Si, and Al.  Moreover sample B is characterised by slight 
gains in LREE from La to Sm and slight losses of HREE.  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 Gains and losses of major and trace elements in samples B (continuous line) and D (dashed line); B and 
D compositions normalized to the average composition of non-albitized samples A and C. 
 
The enrichment in LREE and depletion in HREE observed in the Lula albitites (Fig. 3) is very 
comparable to what was observed in albitites of central Sardinia [3]. The gains and losses of elements in 
sample B indicate modification of the protolith chemistry through replacement of biotite and Ca-
plagioclase, while sample D in which no loss in K2O and Ba was observed, underwent only an albitization 
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of the Ca-plagioclase as evidenced by the remarkable loss in CaO.  
 
 
 
 
Figure 3: Chondrite normalized patterns of the four samples A, B, C, D. 
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